Telomerase suppresses formation of ALT-associated single-stranded telomeric C-circles.
Telomere maintenance is an essential characteristic of cancer cells, most commonly achieved by activation of telomerase. Telomeres can also be maintained by a recombination-based mechanism, alternative lengthening of telomeres (ALT). Cells using ALT are characterized by the presence of ALT-associated promyelocytic leukemia (PML) bodies (APB), long, heterogeneously sized telomeres, extrachromosomal telomeric circular DNA, and elevated telomeric recombination. Consistent with other reports, we found that liposarcomas containing APBs, but lacking telomerase expression, always contained C-rich circles (C-circles), and these C-circles were never present in the absence of APBs, indicating a tight link between these features in ALT cells. However, a rare subgroup of tumors showing evidence of telomere maintenance by both telomerase and ALT did not contain C-circles. To test the hypothesis that telomerase expression disrupts the tight link between APBs and C-circles, we used ALT cell lines that were engineered to express telomerase. Introduction of telomerase activity in these ALT cells resulted in, on average, shorter telomeres with retention of APBs. However, at high passage, the level of C-circles was significantly reduced, which was paralleled by a switch from C-strand overhangs to G-strand overhangs. We propose that by extending critically short telomeres in these cells, telomerase is disrupting a key step in the ALT pathway necessary for production and/or maintenance of C-circles.